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Abstract 
The purpose of the study is to identify problems related to mathematics and science learning faced by students as perceived by 
the Form two At-Risk students, and as perceived by the mathematics and science teachers when teaching the subjects, to examine 
students’ mathematics and science learning climate, to identify teaching strategies frequently used by the mathematics and 
science teachers, and to identify effective teaching strategies perceived not feasible to be used by the teachers for At-Risk 
students. This research employed a quantitative research method with a descriptive survey design. The survey was conducted 
using three sets of Likert-type questionnaires for mathematics and science teachers, and the secondary school students. A total of 
30 mathematics and 31 science teachers, and 1575 Form Two students were the respondents of this study.  Findings showed that 
there was a need for a specific curriculum for at-risk students in Malaysia focusing on basic knowledge and skills and simplifying 
the content of the mathematics and science syllabuses tailored towards At-Risk students. 
 
© 2010 Elsevier Ltd. 
 
Keywords: Mathematics education;  Science education; Students at-risk;  Learning climate 
1. Introduction 
Mathematics and science are critical to the economy and progress of a nation. Hence, the teaching of mathematics 
and science require comprehensive planning to ensure quality education for the people of Malaysia.  While 
concerted efforts should be taken to educate all citizens of Malaysia, we must not lose sight of the welfare of the 
academically At-Risk students. Mathematically and scientifically at-risk, or difficulties in learning mathematics and 
science is a phenomenon in this country, and does not often occur with clarity and simplicity. Rather, a myriad of 
factors may lead to learning problems in mathematics and science. Among the factors are: the mathematical and 
scientific language, difficulties in processing mathematics and science problems, visual spatial confusions related to 
mathematics and science learning, memory and sequence difficulties, and/or unusually high anxiety in learning 
mathematics and science.  Learning mathematics and science amongst At-Risk students are beginning to receive 
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attention and certain educators have designed learning climates which are more stimulating even though the process 
of diagnosing and handling of the problems are still at an infancy stage. However, there are specific needs and this 
should be given special attention by educators.  As stated by Carpenter (1985) one-third of the instructional time in 
resource rooms is spent on mathematics. However, in most inclusive classrooms, the mathematics curriculum does 
not pay sufficient attention to learning differences in mathematics among students. This holds true for the learning 
of science too. 
 
The secondary school Mathematics and Science curricula were developed centrally by the Malaysian Ministry of 
Education, to provide opportunities for students to acquire the mathematical and scientific knowledge and skills, to 
develop thinking skills and strategies, to apply the knowledge and skills in everyday life, to inculcate in the students 
noble values and the spirit of patriotism.  For over 30 years, the medium of instruction in teaching and learning of 
Mathematics and Science was in the National Language (NL) which is Malay.  However, in line with Vision 2020, 
in 2002, the government announced the switch in the medium of instruction from the NL to English which was to be 
progressively implemented starting from 2003 for Year One, Form One and Lower Six classes. Thus, with the 
sudden imposition, it was imperative that teachers and students alike, were facing many challenges, especially 
amongst At-Risk students, i.e. academically weak students and students with behavioural problems. These At-Risk 
students were the ones who were at risk of failure. However, after learning Mathematics and Science for almost 
eight years, again the government announced that starting from 2011, the teaching and learning of Mathematics and 
Science was to revert back to the NL. Again, this will pose further confusion for both parties. 
 
Studies of inclusive classes show that deficiencies in teaching strategies for learning mathematics and science are 
occurring in the classrooms (Vaughn & Wilson, 2000).  Such deficiencies are in terms of:  
 
1. insufficient assurance that students have relevant prior basic knowledge for learning the lesson; 
2. rapid rate for introducing many of the concepts;  
3. lack of logical coherence in the presentation of mathematics strategies;  
4. poor communication and a lack of cohesiveness in many instructional activities;  
5. insufficient guided practice to help the students move from the initial teaching stage to independent 
learning; and  
6. insufficient reviews to ensure that students remember what they have learned.  
 
The instructional approaches recommended in the Mathematics and Science national curricula are: 
 
1. implementation of interesting student-centred learning; 
2. taking into consideration students’ various abilities and learning styles; 
3. utilization of relevant, appropriate and effective teaching aids;  
4. conducting continuous formative evaluation to ensure effective teaching and learning; and  
5. inclusion of approaches such as cooperative, contextual, mastery, constructivism, inquiry and 
discovery.  
 
At-risk students have been identified as those having certain characteristics in terms of family and social 
background, such as low socio economic status, single parent family and family in crisis. Personal problems such as 
low aspiration and alienation, also contribute to at risk factors. Undeniably, another important source is school 
problems: low academic achievement, academic failure, truancy and discipline problems ( Barley et al., 2002). 
Academic failure amongst At-Risk students is as a result of many factors consisting of various categories such as 
schooling, families, societies and the students (Castellano et al., 2002). According to Kerka (2003), researchers 
labelled At-Risk students as minorities, weak and having low academic performance. ‘At-Risk’ label differentiates a 
group of students from another and focuses the attention towards students’ mistakes (Southwest Educational 
Development Laboratory (2005)). Administrators, on the other hand, tend to stereotype the At-Risk group and 
neglect the students’ assets (Schonert-Reichel, 2000). 
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Researches have also shown that At-Risk children are learning in educational settings which are not conducive to 
their overall development (Norazah Shahruddin, 2001). Studies which focus on low achievers and individuals who 
are at risk of failure indicate that such students respond positively to an environment that combines a caring 
relationship and personalized teaching with a high degree of programme structure characterized by clear, 
demanding, but attainable expectations (Wehlage & Rutter, 1986a). In addition, most educators would agree that 
teachers’ expectations of students and teacher beliefs affect students’ performance (Tosun, 2000).  
 
Studies on At-Risk students also indicated that the students have difficulty in classroom routines, in developing 
positive relationships with peers, have difficulty in the area of language development, spatial relationships, numbers 
and other aspects of vocabulary. Careful and consistent use of language when teaching has been highlighted in the 
findings of Van Driel et al. (2002). Hence in order to achieve quality education for At-Risk students, schools must 
foster intellectual development and encourage students’ interest and involvement in the classroom. Intellectual 
development includes, but is not limited to, learning language or mathematics and science skills.   
 
Parallel to this, effective teachers see themselves as responsible for student learning and adaptations need to be made 
during instruction so that learning can take place. They are flexible in their teaching approaches, modifying and 
adapting instructional materials and methods to meet the needs of different students. They are aware of the personal 
and cultural learning style differences of their students and respond to these with appropriate teaching approaches 
(Knapp, Shields & Turnbull, 1992).  
 
Studies pertaining to learning needs and strategies of At-Risk students, particularly low achievers and who are 
placed at the lower streams are scarce. Teachers are at a loss on how to motivate them and how to make the teaching 
and learning process effective and interesting. A competing perspective to the traditional deficit-based focus of 
research on at-risk children is found in emerging research that examines the assets and strengths of at-risk students, 
their home environment, and culture (Seita, 2004). Since the focus of all research is by nature heliotropic, that is, the 
direction of the inquiry results in the type of outcome, it is not surprising that much of At-Risk student research 
yields problem-based results (Cooperrider, 1999). An important factor in the success of the At-Risk students is the 
role of the teacher. Highly effective teachers build social capital with at-risk students. These teachers envision 
themselves as nurturers who encourage students to succeed. They operate with an exhibited belief system that the 
students have the capability to succeed and demand that the students work at succeeding (Brophy, 1998). Teacher 
encouragement of At-Risk students and caring attitude of the teachers towards them will enhance in the 
development of a sociable human capital. 
 
Specifically, the objectives of this research are: 
 
1. To identify problems related to mathematics and science learning faced by At-Risk Form two students 
as perceived by the students; 
2. To identify problems related to the teaching and learning of mathematics and science as perceived by 
the respective teachers; 
3. To examine learning climate for At-Risk students in learning Mathematics and Science as perceived by 
them; 
4. To identify effective teaching strategies frequently used by mathematics and science teachers in 
teaching At-Risk students; and 
5. To identify effective teaching strategies that are perceived not feasible to be used by mathematics 




This study employed a quantitative, descriptive survey research design, involving 28 schools which were identified 
as at-risk by a State Department of Education. At-risk schools refer to schools with discipline problems and low 
academic achievement. Two groups of respondents were used for this study.  The first group of respondents 
consisted of 1575 Form Two students who answered two separate 5-point Likert scale questionnaires indicating 
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their level of agreement to specified items in each questionnaire (for learning mathematics and for learning science). 
The second group of respondents consisted of 30 Mathematics and 31 Science teachers who were purposively 
sampled since they were the teachers teaching the lowest streamed classes from each of the schools sampled. Data 
were gathered by employing open ended questions to the teachers.  Information on the classroom learning 
environment was inferred from the teachers’ perception of their students in terms of their academic and behavioural 




Based on the demographic data collected through the questionnaire, it was found that majority of the At-Risk 
students who were streamed into the weakest classes in the 28 national secondary schools were boys (about 60%). 
Majority of them were from the Malay ethnic group (over 50%). The percentage of students who had passed 
Mathematics and Science tests were low, i.e. 15.61% and 11.89% respectively. However, even though the number 
of those who passed the tests were rather low, the majority of students thought that Mathematics were enjoyable to 
learn, while less than 50% of the students indicated they enjoyed learning Science. As illustrated in Table 1, findings 
showed that only about 11.0% of student respondents disliked Mathematics and Science.  For At-Risk students who 
liked Science, majority of them scored less than 50% in the last test.  However, for those who indicated that they 
disliked science, slightly more than half (51%) scored more than 50% in the test. 
 





Frequency Percentage Frequency Percentage 
Enjoy 793 55.5 747 49.2 
Moderate 473 33.1 605 39.8 
Dislike 162 11.3 167 11.0 
Total 1428  1519  
 
As for the teacher respondents, over 80% of the mathematics and science teachers were females and majority of 
them were from the Malay ethnic group (56.7% for mathematics and 80.6% for science). 
 
3.1     Students’ perception on problems in learning mathematics and science 
 
Table 2 illustrates student respondents’ perceptions of their problems when learning mathematics and science 
especially that the subjects were being taught in English. For learning mathematics, two problems were highlighted 
by majority of the respondents, namely, on their ‘Difficulty to remember formulae’ learned (61.2%) and ‘Difficulty 
to remember mathematics content’ (53.1%). As for the other problems related to the learning of mathematics as 
listed in Table 2, even though some of the student respondents indicated that they encountered the problems, 
however only a smaller proportion had highlighted that they were having those problems since majority of them did 
not highlight the listed problems as problems they faced when learning mathematics.  The finding on expressing the 
students’ ‘dislike for mathematics’, again only a small percentage indicated that they dislike mathematics (18.7%).  
 
Table 2: Form two students’ perceptions on problems in learning mathematics and science 
 
  Mathematics Science 
Types of problems Yes No Yes No 
Do not remember the formulae 61.2% 28.8% 61.4% 38.6% 
Difficult to remember the content   53.1% 37.0% 64.6% 35.4% 
Do not understand the formulas 38.6% 51.5% 59.3% 40.7% 
The subject is difficult  36.7% 53.4% 62.3% 37.7% 
Do not know how to apply the formulae 38.1% 51.9% 53.9% 46.1% 
Do not understand what teachers are 
teaching 
27.0% 63.0% 45.1% 54.9% 
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Teachers change to new  topics very fast 26.2% 63.8% 27.4% 72.6% 
Dislike  the subject 18.7% 71.4% 33.5% 66.5% 
   
 
 
Teachers did not give enough examples to 




Teachers did not repeat / revise the subject 14.4% 75.7%   
Teachers did not explain clearly 15.3% 74.7%   
Teachers only asked to do the exercises on 
the white board 
9.4% 80.6%   
Teachers make us copy notes 10.6% 79.4%   
We were given many problems as 
homework 
16.4% 73.6%   
     
Lack of cooperation within small groups   36.7% 63.3% 
Teacher did not explain how to use 
apparatus until understood 
  
28.3% 71.7% 
No opportunity to do experiments   27.0% 73.0% 





Table 2 also illustrates students’ perceptions on problems encountered when learning science.  Five of the listed 
problems were highlighted by majority of the student respondents, and two of the five problems highlighted 
corresponded with the two problems they encountered when learning mathematics, namely, in terms of their 
‘Difficulty to remember the science content’ (64.6%), and their ‘Difficulty in remembering the formulae’ to be used 
(61.4%). The other three problems highlighted when learning science were in terms of the fact that the students ‘Do 
not understand the formula (59.3%), ‘Do not know how to apply the formulae (53.9%), and that the students 
perceived that ‘Science is difficult’ (62.3%). Another problem that is worth mentioning here, since almost 50% of 
the student respondents had highlighted this item as a problem, is in terms of they ‘Do not understand what teachers 
are teaching’ (45.1%). difficult to me (36.7%), do not understand what teacher’s teach’ (27.0%) and teachers change 
new topic very (26.2%). After going through the listed items, the number tripled indicating they ‘Dislike science’ 
from 11.0% (as in Table 1) to 33.5% (as in Table 2). The last four items in Table 2 were related to problems that the 
students might encounter when learning science in the laboratory.  However, from the Table, students did not 
perceive that the items were major problems when learning science since more than two-thirds of the student 
respondents felt these were not problems.   
 
3.2   Problems related to mathematics and science learning faced by students as perceived by the respective 
teachers 
 
Table 3 shows the frequencies of mathematics teachers who perceived the types of problems faced by At-Risk 
students when learning mathematics. More than 50% of the teachers perceived that students' problems in learning 
mathematics were due to the fact that students ‘Lack of basic skills and understanding’ to learn mathematics. Fifty 
percent of the teachers perceived that the students ‘Lack of interest or motivations’ due to ‘laziness/truancies’, and 
the problem of ‘Poor recall of basic mathematical rules and “sifir” (multiplication table)’ as the problems faced by 
the students. Apart from that, twelve out of 30 mathematics teacher respondents (40%) indicated that At-Risk 
students ‘Have difficulty in understanding mathematical concepts’ and students’ ‘Inability to understand the 
teaching of mathematics in English’ being the problems faced by the At-Risk students. About 20% of the teachers 
had perceived that students’ ‘Lack of discipline’ and ‘Inability to understand mathematical problems’ as the other 
problems faced by the students to learn mathematics. A total of five teachers highlighted that another perceived 
problem was due to the fact that the national mathematics syllabus for Form two classes was ‘Inappropriate for weak 
students’ since there are ‘too many topics’ to be covered and ‘insufficient time’ given. The ‘learning objectives’ 
specified in the syllabus were also considered ‘not clear’ and not catered for weak students.  
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Table 3: Mathematics teachers’ perception of problems faced by At–Risk students to learn mathematics  
 
Types of problems Frequency 
(n=30) 
Lack of basic skills and understanding 18 
Lack of interest or motivations (laziness/truancies) 15 
Poor recall of basic mathematical rules and “sifir” (multiplication table) 15 
Having difficulty in understanding mathematical concepts 12 
Unable to understand teaching of mathematics in English 12 
Unable to understand the mathematics problems given, hence could not 
determine the solution 
6 
Lack of discipline 6 
Inappropriate syllabus for weak students (too many topics/insufficient 
time/learning objectives are not clear) 
5 
 
Table 4 illustrates the science teachers’ perceptions of problems faced by At-Risk students to learn science.  The top 
five problems in the list as perceived by the science teachers, highlight At-Risk students’ problems to learn science 
all of which could be attributed to the students’ ‘in ability read, write, understand and communicate in English’, the 
medium of instruction for science. Inability for the students to learn reflects the inability for the science teachers to 
teach and make the students understand science.  In fact, one teacher highlights the fact that the ‘Students cannot 
understand even after continuous attempts’. The rest of the problems perceived by the science teachers might be 
attributed to poor attitude amongst the At-Risk students.  For instance, problems posed by the science teachers like 
students ‘did not bring / buy laboratory workbooks or notebook even though being instructed to do so’, ‘having 
discipline problems’, ‘being lazy’, ‘not aspiring to have a career in science’, ‘do not pay attention’, ‘not serious in 
class, lack or unable to focus during teaching and learning process’, ‘refused to complete exercises given or even to 
do or copy notes, homework’, and ‘not turning up for class’ are all examples of attitudinal problems that could pose 
a barrier to the teaching and learning processes. 
 
Table 4: Science teachers’ perception of problems faced by At–Risk students to learn science 
 
Student learning problems Frequency 
(n=31) 
Unable to understand & communicate simple words in English 
 
19 
Not interested to learn science in English  since unable to understand 7 
Students are too lazy to read or review the text books (unable to 
understand concepts in English) 
6 
Students have low reading and writing skills (in English) 1 
Students cannot understand even after continuous attempts 1 
Students did not bring / buy laboratory workbooks or notebook even 
though being instructed to do so  
10 
Students have discipline problems 10 
Students are lazy 10 
Students not aspiring to have a career in science 10 
Students are not serious in class, lack focus during teaching and 
learning process 
10 
Students do not pay attention, like to talk with each other 3 
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Students  do not turn up for class 2 




3.3     Learning climate for At-Risk students in learning Mathematics and Science 
 
Table 5 displays the percentage distribution of students’ level of agreement of the listed items, overall, students gave 
a positive response towards the learning climate in their respective schools.  Based on the mean scores, the item 
which has the highest level of agreement was ‘I tried my best to get the highest score’ (mean=3.22). This finding 
shows that even weak students and considered as academically at-risk, still would try to get the highest score 
possible. Similarly, a positive response towards the item ‘My discipline teacher takes good care of students’ (79.3% 
agreed). A positive learning climate was reflected based on responses to several items, such as ‘Almost all of my 
friends in my class tried to get the best score’ (77.7% agreed). ‘Teachers always want us to produce good work’ 
(81.6% agreed), ‘Students in my school integrate well among them’ (78.7% agreed), and ‘Most of my teachers 
taught us with enthusiasm’ (75.7% agreed).  Overall, the findings showed that At-Risk students’ perception towards 
the learning climate of their schools was positive. 
 
Table 5: At-Risk students’ perception towards their learning climate 
 




Disagree Agree Strongly 
agree 
I like my class 2.87 9.2% 16.9% 51.3% 22.6% 
Students in my school integrate well among 
them 
2.96 4.75 16.6% 56.7% 22.0% 
I tried my best to get the highest score 3.22 3.5% 9.1% 49.0% 38.4% 
Most of my teachers taught us with enthusiasm   2.93 4.9% 19.5% 53.2% 22.5% 
My discipline teacher takes good care of 
students 
3.01 6.0% 14.7% 51.7% 27.6% 
Almost all of my teachers are good teachers 2.80 6.7% 23.2% 53.3% 16.7% 
Teachers use many method to teach 2.89 4.9% 19.0% 58.5% 17.6% 
Teachers always want us to produce good work  3.01 4.3% 14.2% 57.5% 24.1% 
Almost all of my friends in my class tried to get 
the best score 
3.02 4.8% 17.5% 48.6% 29.1% 
A few students in my class interrupt while in 
teachers are teaching 
2.95 9.3% 14.6% 47.6% 28.5% 
My parents did not help me to be more 
successful 
1.77 46.7% 35.3% 12.2% 5.9% 
Students in my school take good care of the 
school property 
2.12 27.0% 42.1% 22.9% 8.1% 
Almost all teachers under-estimated my class 2.17 28.7% 37.6% 21.4% 12.3% 
I don’t like to study 1.74 43.6% 41.8% 11.5% 3.1% 
I go to school not to study but to see friends 1.73 41.2% 47.3% 9.1% 2.4% 
Discipline rules are not fair to me 2.28 23.1% 40.9% 20.7% 15.4% 
My class was blamed when anything bad 
happened to the school 
1.94 39.3% 35.9% 16.0% 8.8% 
Teachers always use harsh words in the class 1.86 36.6% 45.6% 13.4% 4.5% 
Almost all teachers expected that we have no 
future 
1.99 32.8% 41.1% 20.0% 6.1% 
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3.4     Teaching strategies frequently used by mathematics and science teachers  
 
Based on the open-ended questions posed on what teaching strategies that mathematics and science teachers 
frequently used which they considered as effective to teach At-Risk students, the given answers were compiled.  The 
following are the strategies mentioned by mathematics teachers that they frequently used to teach At-Risk students, 
namely: 
 
1. Always start with basics and review previous topics; 
2. Pose easy questions/use lower level questions followed by higher level so that students can cope and gain 
confidence in learning; 
3. Use of repetition;  
4. Teacher demonstration with use of concrete examples and examples that are related to students; 
5. Use contextual teaching and learning;  
6. Pose many questions on the board and ask students to answer; and 
7. Provide notes to students for difficult topics. 
 
The strategies frequently used by science teachers are fairly similar, namely: 
 
1. Always start with basics and review previous topics; 
2. Do demonstration done in small groups; 
3. Give brief notes that students can easily understand; 
4. Give lots of homework; 
5. Teacher provide simple explanations; 
6. Start with quizzes to motivate students; 
7. Use concrete examples and examples that are related to students; 
8. Use contextual teaching and learning;  
9. Emphasise on easier topics; and 
10. Provide individual guidance to students. 
 
3.5      Teaching strategies perceived by mathematics and science teachers as not feasible to use for At-Risk students  
 
The national Mathematics and Science syllabi prepared by the Malaysian Ministry of Education highlighted many 
teaching strategies which were known to be effective, however, the mathematics and science teachers surveyed 
considered them as not feasible to be used for teaching At-Risk students.  They are: 
 
1. Teaching in small groups since the classes are big; 
2. Simulation; 
3. Individual guidance (many teachers say this!); 
4. Going through previous examination questions due to lack of time;  
5. Story-telling; 
6. Teaching concepts at the level of the students so that students could comprehend, but then these students 
will be examined on a standard examination; and 





The findings pertaining to students’ perception of their learning climate show that generally students are positive 
towards their learning climate. However when only data pertaining to those who agreed to the negative statements 
were analyzed it was found that significantly low ability students agreed to the negative statements compared to the 
high ability students. Thus the learning climate as reflected by students’ own engagement to learning in the lower 
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streamed classes their perceptions of their classroom, their teachers’ teaching, teachers’ and expectations of them 
seems to be more negative compared to the best class. 
Problems faced by majority of at-risk students when learning science are in remembering science content, thinks 
science is difficult, having difficulty in understanding, applying and remembering formulae. Students who exhibit 
any kind of learning difficulty, no matter what the reason, may be counselled to take less challenging classes instead 
of encouraged to work harder to master the more difficult ones. If tracking begins in the early grades, students never 




In addition to help student at risk in Mathematics, teachers face problems particular to their student populations. 
They need to design more flexible schedules for working adult students, create a greater sense of community or 
engagement for commuting students, address the special needs in teaching and learning, and serve at-risk students 
more effectively. 
 
Findings implied that specific curriculum for Malaysian at-risk students focusing on basic knowledge and skills and 
simplifying the content of the mathematics syllabus tailored towards at-risk students.  In addition modules for 
teaching and practice modules should be provided for mathematically at-risk students. Specific teaching approaches 
for at-risk students were suggested vi-a-vis:  focus on teaching for understanding of basic knowledge and skills, 
teacher demonstration with active students participation, teachers be given additional training for teaching of 
mathematics in English, small-group work and individual guidance. In the spirit of “Education for All” hence 
“Mathematics and Science for All” teaching for mathematically at-risk learners should be given emphases with 
regards to curriculum and teaching approaches. 
 
In this paper we have addressed some problems that need rectification in mathematics and science teaching and 
learning in the classroom. Until these two approaches come together, real equity will be difficult to achieve. Based 
on our work and the findings from similar efforts, we recommend the following approaches: 
 
Specific Teaching Approaches for At-Risk Students 
 
1. Focus on teaching for understanding of basic knowledge and skills 
2. Teacher demonstration with active students participation 
3. Small-group work 
4. Individual guidance 
5. Adapt the curriculum 
6. Build classrooms for AT-RISK students 
7. Increase Human Resources required 
8. Policies 
-  Teachers qualifications/in-service course 
-  Teacher training curriculum 
 
Specific Curriculum for At-risk Students 
 
1. Focus on basic knowledge and skills 
2. Consider the different learning abilities and styles of students 
3. Simplify the content of the mathematics and science syllabi tailored towards at-risk students 
4. Simplify the approach suggested with emphasis on practical activities.  
5. Provide modules for teaching at-risk students 
6. Provide modules for learning and practice of mathematics and science 
 
In the spirit of “Education for All” hence teaching of mathematics and science for AT-RISK learners should be 
given emphases with regards to curriculum and teaching approaches. 
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